Rapid developments in the field of molecular genetics have led to new possibilities to identify polymorphic genes and to detect quantitative trait loci with major effects on economically important reproduction traits. Our study has defined the influence of polymorphism at position 3469 of the leptin gene on reproductive performance in sows as well as on selected blood biochemical indices in pregnant sows The research involved 173 multiparous sows after the second and third farrowing, crossbreds of Polish Large White and Polish Landrace breeds. The collected data on reproductive performance of sows concerned the number of live births, the number of weaned piglets and the length of weaning-to-estrus interval in the sows. Parities from the first to the fourth were analysed. A sample of blood was collected from each sow in the third month of pregnancy in order to isolate and then analyse DNA with the use of the PCR-RFLP methods. Blood biochemical analyses were performed as well. Two alleles of the leptincoding gene (T and C) were found in examined herd. In the second parity, where the live birth number was concerned, the difference between the CC (10.4) and TT (9.0) leptin genotypes proved to be significant (P ≤ 0.05). Analyses of blood biochemical indices revealed virtually no significant differences between the genotypes compared. However, it was noted that the glucose concentration was the highest in the sows with TT genotype and the lowest in the sows with CC genotype.
Among production traits, reproductive performance, especially the number of piglets per litter, is fundamental for the profitability of pig production. However, improvement of these traits in pigs by traditional selective breeding has proved to be difficult due to low heritability for litter size, but genetic variance for reproductive traits is large. Many candidate genes were found by considering the gene function itself or high linkage with functional genes, which could be possible because of advanced molecular technique.
One of the QTLs (Quantitative Trait Loci) gene candidates that has emerged as an important player in reproduction, is leptin gene. The progress in defning the role in food intake and energy expenditure, points out leptin to be a link between fat and fertility. Several polymorphisms of the pig LEP-gene have been identified to date, the best documented of which is a silent mutation in the exon III at position T3469C (Kennes et al. 2001) . The previous research results have not as yet definitely confirmed the connection between the aforementioned LEP gene polymorphism and the reproductive-traits variability.
For this reason, the present research was undertaken in order to verify a potential link between the mutation and breeding value, as well as between selected blood biochemical indices in pregnant sows.
Materials and Methods
A herd of 173 sows originating from the crossing of Polish Large White (PLW) and Polish Landrace (PL) breeds was used in this study. The maintenance conditions as well as the nutritional conditions were uniform for all animals. The sows were fed according to the Nutritional Standards (1993) , with all-mash feed, twice a day, and kept in group pens, 8 animals in each. They were all mated to PIC (Pig Improvement Company) boars.
A sample of blood was taken on a single day from pregnant sows (third month of pregnancy) from the jugular vein, 4 h after feeding time. The collected material was stored in a vacuum test-tube containing K 3 EDTA (acting as anticoagulant) and transported to the laboratory of the Department of Pig Breeding, Animal Feeding and Food at the West Pomeranian University of Technology in Szczecin. The data pertaining to the reproductive performance of the individuals under examination (to the fourth litters inclusive) were also collected. The data included the number of born-alive (NBA), the number of piglets weaned (NPW), and the length of weaning-toestrus interval (WEI).
DNA was isolated from whole-blood samples and the LEP-gene polymorphism was analysed by means of a kit Epicentre MasterPureTM Genomic DNA Purification Kit for Blood (Epicentre Technologies ® , Madison, USA). The polymorphic fragments of the selected genes were subjected to a molecular analysis in which the PCR-RFLP method was applied with the following 152-bp primers pair: F: 5'-TGCAGTCTGTCTCCTCCAAA-3' and R: 5'-CGATAATTGGATCACATTTCTG-3'.
The PCR reaction mixture ratio (per sample) was as follows: 0.3 μl genomic DNA, 0.5 μl of each primer, 1 μl of each dNTP, 0.6 μl MgCl 2 , 0.25 μl of Taq DNA polymerase (MBI Fermentas Burlington, Ontario, Canada) in a standard 1 μl PCR buffer. The mixture as a whole was complemented with 5.4 ml of demineralised water. The reaction temperature conditions included the following steps: initial denaturation (3 min at 95 °C), 33 denaturation cycles (40 s at 95 °C), annealing (1 min at 55 °C), extension (1 min at 72 °C). The final synthesis was conducted for 5 min at 72 °C.
The amplified fragment was digested with a specific endonuclease HinfI in order to identify the polymorphic site at position T3469C. After incubation at 37 °C the PCR products were separated in agarose gel electrophoresis (agarose concentration 2%). As a result of the amplified PCR products digestion with the HinfI enzyme 2 alleles (C and T) were obtained which were responsible for producing three genotypes: TT, TC and CC.
The blood had to be centrifuged in order to obtain the serum so that biochemical analyses could be carried out. BioMaxim reagents were used to determine total protein concentration, glucose concentration, total cholesterol and its high density lipoproteins (HDL) fraction concentration, and tryglicerides concentration. The low density lipoproteins (LDL) values were calculated according to the Friedewald formula (Broncel 2010) :
The values obtained were subjected to statistical calculations, specifically one-factor analysis of variance. For this purpose STATISTICA PL ver. 9.0 (StatSoft Inc. 2009) software package was used. The significance of differences between groups was verified with the Duncan multiple range test.
The following equation was used: y ij = µ + a i + e ij y ij -observed value, µ -overall mean, a i -effect of i-th genotype (i=TT, TC, CC), e ij -random residual effect.
Results
The presence of two leptine-coding alleles (T and C) in the sow herd under examination was determined. The alleles were responsible for producing three genotypes: TT, TC and CC (Table 1 ). The T allele frequency was 0.62, while the C allele frequency was 0.38. In the sow herd, 54 TT-genotype sows (31%) were identified, as compared to 105 TCgenotype sows (61%) and 14 CC-genotype sows (8%).
As shown in Table 2 , differences in the sows' reproductive performance indicators between the compared LEP-gene genotypes did not reach the standard level of significance in the first, third, and fourth parity, whereas in the second parity, the live birth number differences between the genotypes CC (10.4) and TT LEP/HinfI -analysis of the leptin gene polymorphism with applying PCR-RFLP method using the HinfI restriction enzyme (9.0) proved to be significant (P ≤ 0.05). The TC sows had on average 9.4 piglets in their second parity. The tendency for a greater litter size in the CC sows as compared to the TC and TT sows held steady at the third parity, but in this case their superiority was not statistically proved. N -the number of the examined sows with a particular genotype (specimen); NBA -the number of born-alive; NPW -the number of piglets weaned; WEI -weaning-to-estrus interval; a,b -a significant difference with P ≤ 0.05.
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No significant differences between the compared genotypes concerning blood biochemical indices were revealed in the sow herds under examination, apart from glucose concentration ( Table 3) . The highest values were noted in the TT sows (61.0 mg/dl), the lowest in the CC sows (54.7 mg/dl). The intermediate value (56.9 mg/dl) of the blood glucose concentration was noted in the TC sows. There was a significant difference in glucose concentration (P ≤ 0.05) between this group of sows and the TT sows.
Discussion
The genotype distribution and statistical analysis showed that the highest values for the stated litters were noted in the TT sows. The obtained results were different compared to results of other researchers concerning the influence of the analysed polymorphic site on the selected reproductive traits. One study was carried out by Terman (2005) In our study an attempt was undertaken to analyse the marked variants of leptin gene influence on the selected blood biochemical indices in pregnant sows at an early stage of pregnancy. Mean triglycerides concentration in the sows group under study was 37.4 mg/dl. The value is lower than the predicted normal range for grown pigs which is 41-83 mg/dl (Winnicka 2004) . The author states the total protein concentration in the pigs serum to be within the 5.9-7.4 mg/dl limits. In the examined sows the indicator had a slightly higher value (7.9 mg/dl). In the analyses performed by Friendship et al. (1984) the protein concentration in the serum of sows at early and middle stages of pregnancy oscillated within the range of 6.5 to 9.0 mg/dl.
Total cholesterol concentration in the researched sows' serum was 66.3 mg/dl on average. The value fits within the range of the normal cholesterol concentration as provided by Winnicka (2004) . The lower limit of the norm is 19.4 mg/dl, and its upper limit is 81.3 mg/dl. The results collected are in agreement with the results of other authors researching cholesterol concentrations in pregnant sows (Friendship et al. 1984) . The level of LDL cholesterol in the sows' serum observed in the presented research was on average 46.8 mg/dl, whereas for the HDL fraction the mean value was 27.0 mg/dl. According to the research performed by Klocek et al. (2001) the mean LDL cholesterol level in serum of sows of various breeds was 33.2 mg/dl.
The mean value of glucose blood concentration in the studied sows which is 57.5 mg/dl fits within normal values (45-100 mg/dl) for grown pigs as presented by Winnicka (2004) . According to the data collected in research by Friendship et al. (1984) blood glucose concentration in sows at an early stage of pregnancy had values between 52.2 and 106.2 mg/dl. Kemp et al. (1996) have demonstrated,that while pregnant, sows tend to have a lower tolerance of glucose and are prone to diabetes, similarly to humans. The lower tolerance of glucose during pregnancy is suspected to cause a higher mortality rate of piglets and their higher birth weight. Cozler et al. (1998) in turn point out a connection between lower tolerance of glucose and obesity in pigs.
The sows with the TT LEP-genotype were characterised by the highest values of the examined indicators. The differences were clear, especially regarding glucose concentrations. For that indicator the differences were proved to be significant (P ≤ 0.01).
Blood glucose concentration in the individuals with the TT genotypes was significantly higher compared to the CC homozygotes. The value of this difference was 6.3 mg/dl. However, compared to the heterozygotes, the difference was smaller (4.1 mg/dl), but it was also significant (P ≤ 0.05). Cholesterol concentration was more or less similar in females with different genotypes, although the LDL fraction concentration was over 3 mg/dl lower in the heterozygote sows regarding the gene researched.
However, considering some differences between the results of this study and results of different authors, further analysis of the researched polymorphic site in leptin gene influence on the reproductive performance and glucose concentration in sows should be carried out on a larger population of animals to verify the final conclusions.
